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RUST OF STONE FRUIT

Fig. 1.—Typical leaf spots of rust diieace on Golden
Queen peach foliage. Heavy rust infection may result
in premature defoliation

Fig. 2.—Rust canker on shoot of Golden Queen peach
resulting from infection in late r.ummer or early autumn

Fig. 3a.—Rust spots on Golden Queen peaches. Such
spots penetrate into the flesh and render fruit unsuitable for canning

Fig. 3b.—Nectarine fruit iW. C. Fripps variety) showing
rust spots. Note cracking of affected areas
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RUST OF STONE FRUIT
Results of some recent spray trials
Rust disease occurs in stone fruit orchards throughout the
State and in some seasons causes premature leaf fall. In
unsprayed canning peach orchards growers have suffered considerable losses as a result of infected fruit being rejected for
processing.
In recent spray trials satisfactory control has been achieved
with the fungicides Delan, thiram and zineb.

By R. F. DOEPEL, B.Sc. (Agric), Plant Pathologist, and S. E. HARDISTY, B.Sc. (Agric),
Horticultural Adviser

is caused by the fungus Tranzchelia discolor which attacks almonds, nectarRUST
ines, peaches and, less commonly, apricots and plums in Western Australia.
Although present on the foliage from Leaf Spots
December onwards the disease does not
Yellow angular spots appear on the
usually reach epidemic proportions until upper surface of affected leaves (Fig. 1).
February. In seasons when rust is severe On the undersurface the corresponding
the foliage drops prematurely and tree spots are brown or rusty in colour due to
vigour is reduced.
the formation of enormous numbers of
Some peach varieties are more suscep- minute spores (fungal seeds.)
tible than others. Dessert varieties maturing in mid-summer may show leaf Shoot Cankers
infection but rarely fruit infection. Watts
Small cankers are formed on the current
Early is an example of a susceptible early season's shoots in late summer and early
variety. The later maturing canning autumn. These cankers persist until the
peaches show fruit infection as well. Most following spring (Fig. 2.)
are susceptible, particularly the popular
Golden Queen variety.
The disease is of considerable economic Fruit Spots
Sunken dark green spots develop on the
importance to the canning peach industry
in the South-West. In the 1959-60 season fruit of later-maturing peach varieties,
serious fruit infection occurred on the such as Golden Queen. Subsequently these
Golden Queen variety at Pemberton, spots enlarge and turn yellowish-brown
Greenbushes and Roleystone. This and (Fig. 3a). On the W. C. Fripps nectarine
subsequent outbreaks in these districts the rust spots crack open and disfigure
have resulted in peaches being rejected the ripening fruit (Fig. 3b.)
for canning because of deep-seated rust
spots.
HOW THE FUNGUS SURVIVES THE
WINTER AND SPREADS NEXT
HOW TO RECOGNISE RUST
SEASON
The characteristic spotting on leaves and
fruit makes the rust disease easily recogUnder West Australian conditions the
nised in the orchard. Disease symptoms rust fungus survives the winter in shoot
on the shoots are less obvious.
cankers formed in late summer and early
525
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autumn. Subsequently in the spring
pustules develop in the cankered tissues
and inside these are produced masses of
spores. The pustules rupture and release
these spores which infect the new season's
foliage and fruit. The new infections lead
to the development of additional spore
masses in pustules on the undersurface of
leaf spots and also in fruit spots. Dispersal
of these spores by wind soon results in
widespread infection throughout the
orchard.

RECOMMENDED CONTROL MEASURES
The following spray schedule is recommended for the control of rust on the
leaves and fruit of later-maturing peach
and nectarine varieties in districts where
the disease is a serious problem. In
addition this schedule should prevent premature defoliation by rust of other susceptible varieties of stone fruit. These recommendations are based on results of recent
spray trials reported below.

RUST O F S T O N E

FRUIT

Spray Schedule
1.

Before budswell
(for Leaf Curl control also)

2.

Petal-fall

3.

Four weeks after petal-fall

4.

Eight weeks after petal-fall

Bordeaux mixture
or
Copper oxychloride
Delan
or
•Thiram
or
Zineb

12-8-100
4 lb.-100 gals, water
1 lb.—100 gals, water
2 lb.—100 gals, water
2 lb.-100 gals, water

Thorough spraying at high pressure is necessary and a suitable wetting agent, such as Agral,
BASF, Colloidal X - 7 7 , Emulsit, Plus 50 or Triton, should be added t o the spray vat.

TECHNICAL REPORT
CONTROL OF RUST IN CANNING PEACHES - RECENT SPRAY TRIALS
lHE planting of canning peaches in Western Australia has led to a re-appraisal
of fungicides and spray schedules for the control of rust disease.
Lime sulphur or dry-mix lime sulphur
was originally recommended for "shuckfall" and subsequent cover sprays in stone
fruit orchards by Pittman (1938). These
materials remained the standard fungicides for rust control until 1957 when the
organic compound thiram was substituted
in the spray programme.
Following on the 1959-60 rust outbreak
in South-West districts a series of field
experiments were initiated to test thiram
and other organic fungicides in various
spray schedules against the disease.
1961-62 TRIALS
The fungicides listed in Tables 1 and 2
were compared for rust control in ran-

domised block experiments on established
plantings of Golden Queen peaches at
Pemberton and Greenbushes.
Experimental sprays were applied in
various schedules, commencing at petalfall in October and continuing at monthly
intervals thereafter.
A suitable wetting
agent was added to all sprays to improve
coverage of foliage and fruit. Routine
applications of copper oxychloride were
applied by the growers before budswell in
the spring for leaf curl control.
The effectiveness of each treatment was
estimated at harvest time by counting
rusted and healthy fruit on the trees.
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R C) G O R

insect control plus crop protection

4<D

apples

fruit fly

stone fruit

european red mite

pears

two-spotted mite

small fruit

bryobia and other mites

vegetable crops

aphids

tomatoes

scales

where pest problems are complex, Rogor 40 is the
insecticide of choice controlling a wide range of insect pests
including aphids, mites and fruit fly. The effectiveness
of Rogor 40 has been proved in widespread commercial
use throughout the world.
fewer applications are needed to maintain insect
control. The double action of Rogor 40 ensures both initial
control and prolonged systemic protection.
safety nearer harvest and safety in use have been
established over four years successful field experience.
systemic action for better control
Rogor 40 is absorbed and carried to all parts of the foliage.
This systemic action not only ensures control
of those parts of the plant not covered by the spray but
also gives protection to new growth-fdfmed after spraying.

sales and information from Australian distributors
a product from
Fisons Overseas J mi ted

Lane's Pty. Limited
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DOOR TO DOOR

MAY WE HELP YOU?

A convenient "door to door" delivery of livestock is provided by the
railways in association with local contract carriers operating to a n d from
many country centres throughout the State.
This co-ordinated rail a n d road service enables integrated movements
of livestock from f a r m to sale, sale to f a r m or from f a r m to f a r m .
T h e b e n e f i t of these " f e e d e r " services m a y be obtained where not less
t h a n one small v a n is hauled a m i n i m u m distance of 1 0 0 miles by rail.

WESTERN AUSTRALIAN GOVERNMENT RAILWAYS

SHADE TREES for Farms!
Choose from the wide variety available, including—
Eucalypts
Mahogany Gums

• Sugar Gums
• Peppers for Inland Areas
MANY OTHERS ALSO
DAHLIA LIST now available—Write for Catalogue and List of quotations
Still time to plant Fruit Trees this year!
Plant now! . . . . end of August is the deadline
Full Range of Deciduous Fruit Trees Available
Also: Flowering Peaches, Cherries, Plums, Almonds.
Garden Shrubs and Trees in a huge range
In addition to Standard Size Plants in Pots we have
15,000 extra large shrubs growing in kerosene tins
Write for Catalogue which is Free and Post Free

ilsonS:
IN THE BEST GARDENS
SINCE 1900

I
KJ

I

ohns
\i

74 Barrack St., P e r t h , 23 3048 ( 3 l i n e s )
102 H i g h St., F r e m a n t l e . . . 5 2447
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TABLE 1
FUNGICIDAL SPRAY TRIAL ON GOLDEN QUEEN PEACHES, PEMBERTON, 1961-62
Application
rate per
100 gallons
spray

Treatment

Delan (76%)

Thlram (80%)

Zineb (65%)

Control

(Sprays applied to 2-tree units in two replications)

i 14. lb

2 lb

j

1 2 lb

Unsprayed

Fruit affected
with rust
(Transformed
means*)

Schedules

October
October
October
October
October

November
November
November
November

December
December

October
October
October
October
October

November
November
November
November

December
December

October
October
October
October
October

November
November
November
November

December
December

January
January

15-5
1-6
1-2
2-3
1-8

January
January

27-3
3-2
5-7
1-2
8-6

January
January

27-7
14-5
5-2
51
150

::::

....

.... 1

25-5
5% level
1% level
0-1% level

Differences for significance

* T h e s e m e a n s a r e In t e r m s of Arcsln V

Comments on Pemberton Trial
Rust developed in the January-March
period at Pemberton and control trees
showed moderate infection of foliage and
fruit. The new fungicide Delan (75 per
cent. Dithianon, wettable powder formulation) gave excellent control of the disease

6-4
8-6
11-4

transformation

whilst good control was also achieved with
zineb and thiram in some schedules.
In general one or more cover sprays
during November-January, together with
a petal-fall spray in October, gave satisfactory control of rust. By comparison
one spray at petal-fall failed to give
adequate protection of the fruit.

TABLE 2
FUNGICIDAL SPRAY TRIAL ON GOLDEN QUEEN PEACHES, GREENBUSHES, 1961-62
Treatment

Delan (75%)

Application
rate per
100 gallons
spray

(Sprays applied to single tree units in six replications)
October
October
October
October

1J lb

November
November
November

Thiram (80%)

2 lb

October

Zineb (65%)

2 lb

October
October
October
October

November
November
November

....

....

Control

Unsprayed ....

Fruit affected
with rust
Transformed
means*)

Schedules

BMferences

December

January

February

....
....

....

December

January

February

....

for sign ificance

|
»•«

6-6
6-6
80

10-4
5% level
1% level
0-1% level

• T h e s e m e a n s a r e in t e r m s of Arcsln V

1-9
1-1
00
11

40
5-4
7 1

transformation
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Comments on Greenbushes Trial, 1961-62
Lighter infection of trees occurred at
Greenbushes. Consequently
differences
between schedules with each fungicide
were not obvious, nevertheless Delan again
gave excellent control of the disease.
Additional trees at Greenbushes were
left unsprayed until December and January respectively with the object of testing
late cover spray schedules. These trees
received no petal-fall spray initially and
rust subsequently developed in considerable amounts on them despite the
application of fungicides in the DecemberFebruary period.
1962-63 TRIALS
Further field trials with Delan (liquid
formulation) thiram, zineb and a newer
test fungicide CR-3025 were conducted on
Golden Queen peaches at Greenbushes
and Manjimup in the 1962-63 season
(refer Tables 3 and 4).
A comparison was made between these
fungicides when applied in both November
and December. In the case of Delan, which
was used at a reduced rate $ compared
with the previous year, additional informa-

$ li

pints liquid Delan—equivalent to 1 lb. wettable
powder formulation.

tion was sought from the trials by
including the following schedules:—
(1) October (petal-fall); November;
December.
(2) November; January.
As in the previous year routine sprays
of copper oxychloride were applied by the
growers before budswell in the spring for
leaf curl control.
Table 3 shows the significance or nonsignificance of the differences between any
two treatments. For example, to test for
significant differences between Treatments
2 and 5, the treatment in the left hand
side column with the lower ranked mean
(No. 5) is compared with the other treatment (No. 2) in the right hand side of the
Table. The appropriate value, n.s., is
obtained where the row and the column
intersect.
Similarly with Treatments 7
and 1 the value * ( = significant at the 5%
level) is obtained.
The results were expressed in this form
because of different variances between
treatments.
Comments on Greenbushes Trial, 1962-63
Owing to light rust infection in the
orchard and to variation between treatments the only significant results were
those obtained with Delan and CR-3025 as
compared with the control (unsprayed)
treatment.

TABLE 3
FUNGICIDAL SPRAY TRIAL ON GOLDEN QUEEN PEACHES, GREENBUSHES, 1962-63
Treatments

1.

Control

2.

Thiram

Application
rate per
1 0 0 gallons
spray

to

, Schedules
Percentage
(sprays applied
f n i i t affected
"*??'? n' 8" *
" M n»t
nn t
,'. " ' ,
(Banked means)
replications) |

Unsprayed

Treatments

S

|

4 |

• I «

60

| 2 lb
'....

Nov.-Dec.

1-5

n.s.

Nov.-Dec

1-1

n.s.

„.s. >

1 Nov.-Dec

11

n.s.

n.s.

1 Nov.-Dec

0-8

ft, Delan

j H pints

4.

Zineb

! 2 lb

5.

CR-3025

•

n.s.

n.s.

1 n.s.

....

6.

Delan

| l i pints

....

Nov.-Jan

0-3

*

D.S.

n.s.

1 n.s.

n.s. 1

7.

Delan

1 | pints

....

Oct. - Nov. - Dec.

0-2

•

n.s.

n.s.

;

nj.

1) lb

n.s.

n.s.

! ....
n.s.

n s . s no slgnncant difference.
* = significant at the 5% level.

530
Journal of Agruculture Vol 4 No 8, 1963

TABLE 4
FUNGICIDAL SPRAY TRIAL ON GOLDEN QUEEN PEACHES, MANJIMUP, 1962-63.
Application
rate per
100 gallons
spray

Treatments

Schedules
(sprays applied
to single tree
units in 8
replications)

Percentage
fruit affected
with rust
(Ranked means)

Treatments

1.

Control

Cnsprayed

•2.

Delan

1J pints

Nov.-Jan

10-3

3.

Zineb

2 lb

Nov.-Dec

10-1

• •*
• *•

4.

Delan

H pints

Bov.-Dec

T-5

1 *"

5.

Thlram

...

2 lb

Nov.-Dec

5-9

i

«.

CR-3025

-

t | lb

Nov.-Dec

3-4

!

7.

Delan

1] pints

Oct.-Nov.-Dec.

1-4

...

....

78-8

....

n.s.
n.s.

n.s.

'"

n.s.

n.s.

n.s.

•"

D.S.

n-s.

RA

n.s.

•

n.s.

*

*

1~

n.s.

n.s. = non-slgniflcant.
* = significant at t h e 5% level.
* • • = significant at t h e 0.1% level.

The results of this trial are expressed
in a similar manner to those obtained in
the Greenbushes trial (Table 3).
Comments on Manjimup Trial
Rust developed to serious proportions on
unsprayed control trees in the orchard but
was kept in check by all spray treatments.
There were no obvious differences between Delan, zineb, thiram and CR-3025
when used in a basic November plus
December schedule.
Delan, when applied in October (petalfall), November and December was significantly better than in either November
plus December or November plus January
schedules.
CONCLUSIONS
Results from these spray experiments
indicate that the fungicides Delan.J
thiram, zineb and CR-3025f will all give
satisfactory control of rust on Golden
Queen peaches.
tDelan Is marketed as a wettable powder formulation.
t CR-3025 Is not yet available commercially.

Good control requires that protective
sprays be applied before December. The
most efficient schedule comprises October
(petal-fall), November and December
sprays applied at four-week intervals.
Applications late in the season are of
doubtful value in South-West districts.
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